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L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! I`GÑI^RG1R4Rt! I^`hGHa! I]_! I`^! GH_!
! BR! GHYÑI^RY"R4Rt! I_`hGIX! I_Y! I`X! GY_!
C;! IR! GGIÑGIRH1R4Rt! GHYhGY^! I^X! GI`! G]G!
";! IR! YX^Ñ^HR_DR4R0! YIXh]I`! GaI! YXa! ]]^!
! BR! Y^GÑIHXcR4R0! G`ah]]`! GHH! YX`! aaa!
c@! IR! GH`ÑG]RX1R4R0! I`HhGG_! IXY! GIX! GY_!
! BR! YIYÑ^^R_!"ORQRt! Ga^hY^H! GYH! G`Y! ]_^!
Fc! IR! ]IYÑIHGDR4R0! YY_h]_^! GXX! ]YY! a`a!
! BR! ]H^Ñ_HR`cR4R0! Y]_h]XX! G]G! ]G`! aG^!
Sc! IR! GGGÑaaRX1R4R0! I_GhGXY! I]`! GG]! YIX!
! BR! GYYÑGYR`OcR4Rt! GIahGaI! GH^! GYI! G_Y!
!
J'#KK&-!9*&+62&'!O#62$51D&-!*+&9&-!+=!9*&+62&-!Z&'5&D&'&+62B!@1D&+!$+-%!>-5&'$62+&%&!48+$62&-!%&-!T&'1=+,&-!

















C=K'&$$! 7W! LKÇHRHHINR! -}6&! MW! LKqHRHY]N! #-%! c&*5'1! @#)! MW! LKÇHRHHIN! 2e2&'&!
O+&9.&$5+9,&+5$8&'5&!9&=&$$&-!1*$!D&+!+-+5+1*&'!;&$$#-9!LW1D&**&!aR!"DD+*%#-9!GYNB!
!
4??(9+*'0! GHA! O+1<+1*&! O+&9&.&$5+9,&+5! +-! "D23-9+9,&+5! ?)-! %&'! 2Q%')52&'=1*&-! "*5&'#-9B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!













M+-$+625*+62! %&'! W'1-$*#4&-4$5#.&! MW! 9&2e'5&-! F-+5+1*! 7VE! O*)6,! LIYRHNR! F(P! &B=1<! c"@!
L^R^`NR!-}6&!L^RaaN!#-%!c&*5'1!@#)!L^Ra]N!4#'!J'#KK&!=+5!%&-!2e62$5&-!0#?&'*3$$+9,&+5$8&'5&-B!






















=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! C'(.(&9! B=+;,.%#;<&9#!49.#;*'0!PEgg!%Q!
L#;! R8! "W!fXaLC! "W!fXaLC!
F7! IR! I^R^%&R4R0!i`RGIhYYR`j! IGR]DR4R0!iXRaHhGYR_j!
! BR! IYRHOR4R0!iXR^ahG]R`j! I]R^OR4R0!i^RXXhG_RIj!
C;! IR! IYRI6%&R0!iXR_HhGaRIj! IIRXDR0!iaR_YhGYRHj!
";! IR! aRII1D6R4R0!iGRXah`R_Hj! aRXH1R4R0!iGR`GhIHR^j!
! BR! aR^I"OR4R0!iGR`^hIIRHj! YR^H"R4R0!iIR`Gh^RH^j!
c@! IR! _R^^1D%R4R0!i]Ra_hIXR_j! `RG`DR4R0!i]R_YhI^R_j!
! BR! XRa]"OR4R0!iYR]IhIGRaj! aRY^"R4R0!iGR_HhIHRYj!
Fc! IR! IHRID6%&R4Rt!iaRG_hI`Raj! ]R]G1R4R0!iGRG`h_R]_j!
! BR! ^R^`"OR4R0!i]RHahIaRHj! aRIX"R4R0!iGRX_h`R_`j!
Sc! IR! `RII1D6%R4Rt!i]R^]hI^Raj! ]RaX1R4R0!iGRYXh_R^Yj!
! BR! ^Raa"OR4R0!iYR`YhI]Raj! IGRYORQR0!iXRY`hGYRaj!
!
J'#KK&-!9*&+62&'!O#62$51D&-!*+&9&-!+=!9*&+62&-!Z&'5&D&'&+62B!@1D&+!$+-%!>-5&'$62+&%&!48+$62&-!%&-!T&'1=+,&-!





































=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! C'(.(&9! B=+;,.%#;<&9#!49.#;*'0!PEgg!%Q!
L#;! R8! "W!fXaLC! "W!fXaLC!
F7! IR! IX^DRQR0!iIa`hI^]j! I``1R4Rt!iI_^hGIIj!
! BR! IaG"R4R0!iI]YhIXIj! GH`"R4Rt!iI``hGGHj!
C;! IR! IYH1R0!iIGGhIY^j! GYHD6Rt!iGIahG]aj!
";! IR! YXa&R4R0!iYI_h]IXj! Y`X%R4R0!iYaHh]]^j!
! BR! YYG@R4R0!iG`]hY^]j! ]IG@R4Rt!iY]Gh]`]j!
c@! IR! GHH6R4R0!iI_]hGI^j! GI`DR4Rt!iGHYhGYXj!
! BR! I_`OR4R0!iIX`hGIHj! YY^cRQRt!iG`XhY_Gj!
Fc! IR! ]aG.R4R0!i]GYh]_Yj! ]aI&R4R0!iY_XhaGaj!
! BR! ]]GCR4R0!i]H]h]_Yj! ]]G@R4R0!iY_XhaHYj!
Sc! IR! GY]%R4R0!iGIXhGaGj! G]Y6R4R0!iGH_hG_Gj!
! BR! GGHcR4R0!iGHIhG]Ij! G]GOR4Rt!iGG^hGaXj!
!
J'#KK&-!9*&+62&'!O#62$51D&-!*+&9&-!+=!9*&+62&-!Z&'5&D&'&+62B!@1D&+!$+-%!>-5&'$62+&%&!48+$62&-!%&-!T&'1=+,&-!


















KÉHRHHIN! 4&+95&! +--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! 9&.)*95! ?)-! F(P! C=K'&$$! c"@! L^XR^h!
KÉHRHHINR!F-+5+1*!7VE!O*)6,!L^XRHh!KÉHRHHGNR!c&*5'1!@#)!L^aRGh!KÉHRHHGNR!-}6&!L^]RHh!KÉHRHHGN!
#-%!F(P!&B=1<!c"@!L^YRXh!KÉHRHIHN!%+&!2e62$5&-!E1'D8&'5&B!F--&'21*D!%&'!W'1-$*#4&-4$5#.&!



















T)-.+%&-4+-5&'?1**R! ;+-A! ;+-+=#=R! ;&%A! ;&%+1-R! ;1<A! ;1<+=#=B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!
! ! /!I&?!('(.(&9!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! ^XRHÑHRYY]! ^aR^h^XR]! ^aR^! ^XRH{%R4! ^XRa!
! BR! ^_RHÑHRYGa! ^^R^h^_R]! ^^RX! ^_RH@RQ! ^_Ra!
C;! IR! ^XRXÑHRYHX! ^XRYh^^RH! ^XRI! ^XR^{&! ^^RI!
";! IR! _IRIÑHR`G^! _HR]h_IR`! ^`R`! _IRI.R4! _GRa!
! BR! _HRaÑIRYH! ^`Rah_IRa! ^_RY! _HRaCR4! _GRX!
c@! IR! ^aRYÑHR]HH! ^]R`h^aR^! ^]Ra! ^aRG6R4! ^aR`!
! BR! ^XRHÑHR]]Y! ^aR^h^XRa! ^aR^! ^XRIORQ! ^^RG!
Fc! IR! ^YRaÑHR]^G! ^YRIh^]RH! ^GRX! ^YRX1R4! ^]RI!
! BR! ^XR`ÑHRXH`! ^XR]h^^Ra! ^XRH! ^XR`{cRQ! ^^R_!
Sc! IR! ^]RIÑHRXHY! ^YR^h^]R^! ^YR^! ^]RHDR4! ^aR_!
! BR! ^]R_ÑHRYXI! ^]R]h^aRI! ^]RG! ^]R^"RQ! ^aR]!
!
S+625!-)'=1*?&'5&+*5&!J'#KK&-!$+-%!=+5!{!=1',+&'5B!J'#KK&-!9*&+62&'!O#62$51D&-!*+&9&-!+=!9*&+62&-!Z&'5&D&'&+62B!
@1D&+! $+-%!>-5&'$62+&%&! 48+$62&-! %&-!T&'1=+,&-! +-! %&'!W'1-$*#4&-4$5#.&!7W!=+5! ,*&+-&-!O#62$51D&-! L1D6NR!




F-! &+-&'! 9*)D1*&-! "-1*Q$&! D&&+-.*#$$5&! %+&! Z12*! %&'! P+*+,15,&'1=+,! LÄKGqHR_IIh! KÇHRHHIN!
9&.)*95!?)-!%&'!F-5&'1,5+)-!48+$62&-!%&'!P+*+,15,&'1=+,!#-%!%&'!W'1-$*#4&-4$5#.&!LÄKGqHRa^^h!
KÇHRHHINR! %&'! W'1-$*#4&-4$5#.&! %&'! O*e6,&! LÄKGqHRaXYh! KÇHRHHIN! #-%! %&=! "*5&'#-9$*&?&*!










F--&'21*D! +-+5+1*! 9&=&$$&-&'! 7W:O*e6,&! 4&+95&! "=D&'! ;+**! L]`RGÑIR_Ikh! KÉHRHHIN! %+&!
$+9-+.+,1-5! 2e62$5&-! W'1-$*#4&-48&'5&B! F(P! C=K'&$$! c"@! L]XR`ÑHRa]]kN! #-%! F-+5+1*! 7VE!
O*)6,! L]XRaÑHR]HYkh! KqHRIXIN! *19&-! +=! 9*&+62&-! Z&'5&D&'&+62R! &D&-$)! c&*5'1! @#)!
L]YR]ÑHR_XHkN! #-%! -}6&! L]GR^ÑIRHakh! KqHRH_^NB! F(P! &B=1<!c"@! L]HR`ÑHR_GGkh! KÉHRHHIN!
4&+95&!%+&!$+9-+.+,1-5!9&'+-9$5&-!W'1-$*#4&-48&'5&B!
F--&'21*D! %&'! W'1-$*#4&-4$5#.&! MW! 4&+95&! F-+5+1*! 7VE! O*)6,! LaHR`ÑHRa`_kh! KÉHRHI]N! %+&!








LKqHR_a_NB! F(P! &B=1<! c"@! LY`R]ÑHR`]`kh! KÉHRHIYN! 4&+95&! 2+&'! %+&! $+9-+.+,1-5! 9&'+-9$5&!
W'1-$*#4&-4B!
M+-$+625*+62! %&'!W'1-$*#4&-4$5#.&!MW! 4&+95&-! %+&!O*e6,&! %&'!T&'1=+,&-! F-+5+1*!7VE!O*)6,!
L]`RGÑHRaY`kN! #-%! "=D&'!;+**! L]^R]ÑGRXGkh! KqHRHaYN! -162! 2Q%')52&'=1*&'! "*5&'#-9! %+&!





c"@dc";:O*e6,&! %&'!W'1-$*#4&-4$5#.&!MW! 4&+95&-! ./'! 1**&! #-5&'$#625&-!P+*+,15,&'1=+,&-!








4??(9+*'0! GXA! W'1-$*#4&-4! +-! "D23-9+9,&+5! ?)-! %&'! W'1-$*#4&-4$5#.&B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!

















T)-.+%&-4+-5&'?1**R! ;+-A! ;+-+=#=R! ;&%A! ;&%+1-R! ;1<A! ;1<+=#=B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!
C'(.(&9!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! ]XRa6R4RtÑHR]HY! ]aR`h]^RH! ]aR_! ]XR]! ]^R]!
! BR! aHR`@RQRtÑHRa`_! aHR]haIRa! aHRG! aHR_! aIR_!
C;! IR! ]XR`6RtÑHRa]]! ]XR]h]^R]! ]XRH! ]^RH! ]^R^!
";! IR! ]`RG%R4R0ÑIR_I! ]^R_haHRX! ]XR`! ]_R_! aGRG!
! BR! ]_RacR4R0ÑGRaY! ]XRXhaHR]! ]]Ra! ]_R]! aGRa!
c@! IR! ]YR]DR4RtÑHR_XH! ]GR^h]]RG! ]IR`! ]YR]! ]]R^!
! BR! ]]R`ORQRtÑHR_]a! ]]RGh]aRX! ]]RI! ]]R^! ]^RI!
Fc! IR! ]HR`1R4RtÑHR_GG! ]HRGh]IRX! Y`RY! ]IRH! ]IR`!
! BR! ]_R]cRQRtÑIRHY! ]^RXh]`RG! ]^RH! ]_R]! ]`R_!
Sc! IR! ]GR^DR4RtÑIRHa! ]IR_h]YRa! ]IR`! ]GR]! ]aR]!
! BR! ]YR^"RQRtÑHRaIY! ]YRGh]YR`! ]GR_! ]YRX! ]]RX!
B=+;,.%#;<&9#!49.#;*'0!PEgg!%Q!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! ]]R_6R4R0ÑHR__^! ]]RHh]aRa! ]YRY! ]]R^! ]XRG!
! BR! ]`RGcRQR0ÑHRaY`! ]_R^h]`R^! ]_RX! ]`RG! aHRG!
C;! IR! ]]R`6R0ÑHR_X^! ]]RIh]aRX! ]YRX! ]]Ra! ]XRG!
";! IR! ]^RX%R4R0ÑIR`a! ]XRIh]`RI! ]]R_! ]^R]! aIRI!
! BR! ]^R]OcR4R0ÑGRXG! ]aR]h]`RY! ]YRH! ]XR`! aIR`!
c@! IR! ]HRXDR4R0ÑIRIG! Y`R^h]IRa! Y_Ra! ]IRI! ]IR`!
! BR! ]IRX"R4R0ÑIR`a! ]HRIh]YRH! Y_RG! ]IRa! ]]R_!
Fc! IR! Y`R]1R4R0ÑHR`]`! Y_RXh]HRI! Y^R`! Y`RX! ]HR^!
! BR! ]^R]ORQR0ÑHRaIY! ]XR`h]^R_! ]XR]! ]^R]! ]_RH!
Sc! IR! ]HR^DR4R0ÑHR`_G! Y`R`h]IRa! Y`R_! ]HRa! ]YRG!
! BR! ]GRY"RQR0ÑHRY`X! ]IR`h]GR^! ]IR]! ]GRG! ]GR^!
!
J'#KK&-!9*&+62&'!O#62$51D&-!*+&9&-!+=!9*&+62&-!Z&'5&D&'&+62B!@1D&+!$+-%!>-5&'$62+&%&!48+$62&-!%&-!T&'1=+,&-!







W'1-$*#4&-4! #-%! %&'! W'1-$*#4&-43-%&'#-9! &'=+55&*5! 8&'%&-B! C+-&! K)$+5+?&! T)''&*15+)-!
48+$62&-!7:Z&'5!#-%!W'1-$*#4&-4!,)--5&!L'qHR``Hh!KÇHRHHIN!D&)D1625&5!8&'%&-B!"#l&'%&=!
8#'%&!-162!%&'!2Q%')52&'=1*&-!"*5&'#-9!&+-&!-&915+?&!T)''&*15+)-!U&8&+*$!48+$62&-!%&=!7:







F-! &+-&'! 9*)D1*&-! "-1*Q$&! D&&+-.*#$$5&! %+&! Z12*! %&'! P+*+,15,&'1=+,! LÄKGqHR_GYh! KÇHRHHIN!
9&.)*95! ?)-! %&'! F-5&'1,5+)-&-! 48+$62&-! %&'! P+*+,15,&'1=+,! #-%! %&'! W'1-$*#4&-4$5#.&!
LÄKGqHRaaXh! KÇHRHHINR! %&'! W'1-$*#4&-4$5#.&! %&'! O*e6,&! LÄKGqHRaG]h! KÇHRHHIN! #-%! %&=!
"*5&'#-9$*&?&*!LÄKGqHRYI]h!KÇHRHHIN!%&-!7:Z&'5!1=!$53',$5&-B!@+&!F-5&'1,5+)-!48+$62&-!%&'!





F--&'21*D! +-+5+1*! 9&=&$$&-&'! 7W:O*e6,&! D+*%&5&! U&%&! P+*+,15,&'1=+,! &+-&-! &+9&-&-!
Z&'5&D&'&+62! 1DB! "=D&'!;+**! L^^RaÑIRIGh! KÉHRHHIN! 4&+95&! 9&.)*95! ?)-! F(P! C=K'&$$! c"@!
L^aRXÑHRYYIh! KÉHRHIXNR! F-+5+1*! 7VE! O*)6,! L^aRGÑHRY_Yh! KÉHRHIXNR! c&*5'1! @#)! L^YRXÑHRaG`h!
KÉHRHHINR!-}6&!L^GR`ÑHRXa`h!KÉHRHGIN!#-%!F(P!&B=1<!c"@!L^IR^ÑHRaX^h!KÉHRHHIN!%+&!2e62$5&-!
7:Z&'5&B!F--&'21*D!%&'!W'1-$*#4&-4$5#.&!MW!4&+95&!F-+5+1*!7VE!O*)6,!L^^RXÑHRY]aN!9&=&+-$1=!
=+5! "=D&'! ;+**! L^^RHÑIRa_h! KqHRG`HN! %+&! 2e62$5&-! 7:Z&'5&! LKÉHRHHINB! "=D&'! ;+**!
L^^RHÑIRa_N! *19! 1#l&'%&=! +=! 9*&+62&-! Z&'5&D&'&+62! 8+&! F(P! &B=1<! c"@! L^XRYÑHRXYIh!
KqHRI^XNB!c&*5'1!@#)!L^]RaÑHRaGHh!KÉHRHHIN!D+*%&5&!%+&!J'#KK&!=+5!%&-!%'+552e62$5&-!Z&'5&-!
1DR!832'&-%!-}6&!L^YRaÑHRYaYh!KÉHRHHIN!2+&'!%+&!9&'+-9$5&-!Z&'5&!4&+95&B!
F--&'21*D! %&'! 7W:O*e6,&! 4&+95&! "=D&'! ;+**! L^XRXÑIRGah! KÉHRHHIN! -162! 2Q%')52&'=1*&'!
"*5&'#-9!%+&!$+9-+.+,1-5!2e62$5&-!7:Z&'5&B!F(P!C=K'&$$!c"@!L^]RaÑHRa]XN!#-%!F-+5+1*!7VE!
O*)6,! L^]RYÑHRa^Yh! KqHR]HIN! *19&-! +=! 48&+52e62$5&-! Z&'5&D&'&+62! LKÉHRHHINB! "#l&'%&=!
*19&-!c&*5'1!@#)!L^IR_ÑHR^XYN!#-%!-}6&!L^IR^ÑHRX]XN!+=!9*&+62&-!Z&'5&D&'&+62!LKqHRX`HNB!F(P!
&B=1<!c"@!L^HR^ÑHRX^Xh!KÉHRHHaN!4&+95&!2+&'!%+&!$+9-+.+,1-5!9&'+-9$5&-!7:Z&'5&B!
M+-$+625*+62! %&'!W'1-$*#4&-4$5#.&!MW! 4&+95&-! %+&!O*e6,&! %&'!T&'1=+,&-! F-+5+1*!7VE!O*)6,!
L^XR_ÑHRYGHN! #-%! "=D&'! ;+**! L^XR]ÑIRX^h! KqHRaHGN! -162! 2Q%')52&'=1*&'! "*5&'#-9! %+&!








4??(9+*'0! G_A! 7:Z&'5! +-! "D23-9+9,&+5! ?)-! %&'! 2Q%')52&'=1*&-! "*5&'#-9B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!
"DD+*%#-9! G^! 4&+95! %&-! 7:Z&'5! +-! "D23-9+9,&+5! ?)-! %&'! 2Q%')52&'=1*&-! "*5&'#-9B! @&'!
E&2*&'D1*,&-!9+D5!2+&'D&+!%1$!`ak!T)-.+%&-4+-5&'?1**!1-B!
_KEKfKG! /('19*))!+#;!R;&')9*D#'D).*1#!+#;!345634"7@9c$:#!
c"@dc";:O*e6,&! %&'!W'1-$*#4&-4$5#.&!MW! 4&+95&-! ./'! 1**&! #-5&'$#625&-!P+*+,15,&'1=+,&-!
1#l&'!"=D&'!;+**! LF-+5+1*A! KqHR]]]h! 9&1*5&'5A! KqHR^aYN! #-%!c&*5'1!@#)! LJ&1*5&'5A! KqHRG_GN!












T)-.+%&-4+-5&'?1**R! ;+-A! ;+-+=#=R! ;&%A! ;&%+1-R! ;1<A! ;1<+=#=B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!
C'(.(&9!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! ^aRG%R4RtÑHRY_Y! ^]R_h^aR]! ^]R_! ^aRI! ^aR^!
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! ! C'(.(&9! @#1#).(0*'0):,<-,)(.!I(0%.i! @#1#).(0*'0):,<-,)(.!W&;<i!
L#;! R8! "W!fXaLC! "W!fXaLC! "W!fXaLC!
F7! IR! I^R^1R"!i`RGIhYYR`j! IIR_1!iXRIahGGR^j! IIR^"!iXRH_hGGR]j!
! BR! IYRH4R0!iXR^ahG]R`j! I^R^4!i`RGYhY]RHj! IXR^0!i_R^HhYGRHj!
C;! IR! IYRI1R"!iXR_HhGaRIj! _R]X1!i]R]HhIXRYj! _RXX"!i]RaIhIXRXj!
";! IR! aRII1R"!iGRXah`R_Hj! ^RYX1!iYR_YhI]RIj! I]RIO!i^RYGhG^RHj!
! BR! aR^I4R0!iGR`^hIIRHj! IHR`4!iaRX_hGIRHj! IGR_t!iXRX`hG]RXj!
c@! IR! _R^^1R"!i]Ra_hIXR_j! _RaX1!i]R]ahIXR]j! XR_Y"!iYRaahIYRIj!
! BR! XRa]4R0!iYR]IhIGRaj! XR]a4!iYRYahIGR]j! IGR]0!iXR]_hGYR^j!
Fc! IR! IHRI1R"!iaRG_hI`Raj! IGR_1!iXRX`hG]RXj! GYRXO!iIGRGh]aRYj!
! BR! ^R^`4R0!i]RHahIaRHj! IIRa4!iXRHIhGGRGj! I]R]0!i^RaIhG^R^j!
Sc! IR! `RII1R"!i]R^]hI^Raj! IHRG1!iaRG`hI`Raj! IIRa"!iaR`_hGGRHj!
! BR! ^Raa4R0!iYR`YhI]Raj! ^R`_4!i]RIahIaRYj! _RY_0!i]RYXhIXRIj!
!












9&1*5&'5A! G]G! ;(1N! 4&+95&-! D&+! ;&$$#-9! -162! 2Q%')52&'=1*&'! "*5&'#-9! $+9-+.+,1-5! 2e2&'&!








=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! C'(.(&9! B=+;,.%#;<&9#!49.#;*'0!PEgg!%Q!
L#;! R8! "W!fXaLC! "W!fXaLC!
F7! IR! IX^1!iIa`hI^]j! I``D!iI_^hGIIj!
! BR! IaG"!iI]YhIXIj! GH`O!iI``hGGHj!
C;! IR! IYH1!iIGGhIY^j! GYHD!iGIahG]aj!
";! IR! YXa1!iYI_h]IXj! Y`X1!iYaHh]]^j!
! BR! YYG"!iG`]hY^]j! ]IGO!iY]Gh]`]j!
c@! IR! GHH1!iI_]hGI^j! GI`D!iGHYhGYXj!
! BR! I_`"!iIX`hGIHj! YY^O!iG`XhY_Gj!
Fc! IR! ]aG1!i]GYh]_Yj! ]aI1!iY_XhaGaj!
! BR! ]]G"!i]H]h]_Yj! ]]G"!iY_XhaHYj!
Sc! IR! GY]1!iGIXhGaGj! G]Y1!iGH_hG_Gj!
! BR! GGH"!iGHIhG]Ij! G]GO!iGG^hGaXj!
!
J'#KK&-! 9*&+62&'! O#62$51D&-! *+&9&-! +=! 9*&+62&-! Z&'5&D&'&+62B! @1D&+! $+-%! >-5&'$62+&%&! +-! O&4#9! 1#.! %+&!
2Q%')52&'=1*&! "*5&'#-9! +--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! =+5! ,*&+-&-! O#62$51D&-! L1DN! #-%! +--&'21*D! %&'!
W'1-$*#4&-4$5#.&!MW!=+5!9')l&-!O#62$51D&-!L"ON!%1'9&$5&**5B!






2e2&'&! 621'1,5&'+$5+$62&! E&$5+9,&+5$8&'5&R! 1*$! =+5! O&.&$5+9#-9$,)=K)$+5! 7+925f! ?&'$&2&-&!
('/.,e'K&'B! E/'!"=D&'!;+**!MW! LF-+5+1*A! YYG!;(1h! 7+925fA! ]HY!;(1N! #-%!c&*5'1!@#)!MW!
LF-+5+1*A! I_`! ;(1h! 7+925fA! GY^! ;(1N! 2+-9&9&-R! 4&+95&-! =+5! O&.&$5+9#-9$,)=K)$+5! 7+925f!
?&'$&2&-&! ('/.,e'K&'! $+9-+.+,1-5! 2e2&'&! 621'1,5&'+$5+$62&! E&$5+9,&+5$8&'5&R! 1*$! +-+5+1*!
9&=&$$&-&B!Z&+5&'9&2&-%!,)--5&-!,&+-&!>-5&'$62+&%&!D&)D1625&5!8&'%&-!LW1D&**&!I^NB!










('/.,e'K&'! =+5! O&.&$5+9#-9$,)=K)$+5! LZ1'=fNB! ('/.,e'K&'! =+5! O&.&$5+9#-9$,)=K)$+5!
LZ1'=fN!4&+95&-!2+-9&9&-!./'!"=D&'!;+**!7W!#-%!MW!L7WA! +-+5+1*A!YXa!;(1h!Z1'=fA!]GG!




=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! C'(.(&9! @#1#).(0*'0):,<-,)(.!I(0%.i! @#1#).(0*'0):,<-,)(.!W&;<i!
L#;! R8! "W!fXaLC! "W!fXaLC! "W!fXaLC!
F7! IR! IX^1RO!iIa`hI^]j! IXa1!iIaahI^Xj! I]_"!iIY_hIa^j!
! BR! IaG4R0!iI]YhIXIj! I]^4!iI]IhIa]j! Ia_0!iIaHhIXaj!
C;! IR! IYHDR"!iIGGhIY^j! II_1!iIH_hIG`j! IYH"!iII_hI]Hj!
";! IR! YXa1R"!iYI_h]IXj! Y_a1!iYaHh]GGj! ]GGO!i]HIh]]Yj!
! BR! YYG4R0!iG`]hY^]j! ]HYQ!iY^_h]YHj! Y`^t!iY^Xh]I`j!
c@! IR! GHHDR"!iI_]hGI^j! I_]1!iIX_hI``j! GGH"!iI`_hG]Yj!
! BR! I_`4R0!iIX`hGIHj! GY^Q!iGIGhGXYj! GHI0!iI_`hGIYj!
Fc! IR! ]aGDRO!i]GYh]_Yj! Y^_1!iYa^hY``j! Y^I"!iYa`hY_Gj!
! BR! ]]GQRt!i]H]h]_Yj! YXI4!iY]HhY_]j! YYY0!iYIXhY]`j!
Sc! IR! GY]DRO!iGIXhGaGj! I^Y1!iIXIhI_Xj! I_a"!iI^YhI`^j!
! BR! GGHQRt!iGHIhG]Ij! I_G4!iIXXhI`_j! IX^0!iIaYhI_Ij!
!














C+-.*#$$! 1#.! %+&! D+1<+1*&! O+&9&.&$5+9,&+5B!Z&+5&'2+-! 4&+95&-! %+&! F-5&'1,5+)-&-! 48+$62&-! %&'!
P+*+,15,&'1=+,!#-%!%&'!W'1-$*#4&-4$5#.&!LÄKGqHRH^Ih!KqHRHHXNR!48+$62&-!%&'!P+*+,15,&'1=+,R!
%&'!W'1-$*#4&-4$5#.&!#-%!%&=!O&.&$5+9#-9$,)=K)$+5!LÄKGqHRHaXh!KqHRHHIN!$)8+&!48+$62&-!%&'!






F--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! +-! T)=D+-15+)-! %&'! E1'D&! 7+925f! %&$!
O&.&$5+9#-9$,)=K)$+5$! ,)--5&-! ./'! "=D&'! ;+**! LYXGÑaGR`! ;(1N! #-%! F(P! &B=1<! c"@!




F--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! +-! T)=D+-15+)-! =+5! %&'! E1'D&! Z1'=f! %&$!
O&.&$5+9#-9$,)=K)$+5$! 4&+95&! "=D&'!;+**! %+&! $+9-+.+,1-5! 2e62$5&-!Z&'5&! L]H_ÑY]R_!;(1h!





F--&'21*D! %&'! W'1-$*#4&-4$5#.&! MW! +-! T)=D+-15+)-! =+5! %&'! E1'D&! 7+925f! %&$!





;(1h! KqHRIGYN! 4#'!J'#KK&!=+5! %&-! 2e62$5&-!O+&9&.&$5+9,&+5$8&'5&-! LKÉHRHHINB!c&*5'1!@#)!
LGGGÑY_R`!;(1h!KÉHRHYIN!4&+95&!%+&!48&+52e62$5&-!Z&'5&B!@+&!P+*+,15,&'1=+,!-}6&!LI^GÑG]R]!
;(1N! 9&2e'5&! +-! %+&$&'! T)=D+-15+)-! 4#=! 9*&+62&-! Z&'5&D&'&+62! 8+&! F-+5+1*! 7VE! O*)6,!
LI]YÑ`RYa!;(1h!KqHR]]_NB!
F--&'21*D! %&'! W'1-$*#4&-4$5#.&! MW! +-! T)=D+-15+)-! =+5! %&'! E1'D&! Z1'=f! %&$!
O&.&$5+9#-9$,)=K)$+5$! 4&+95&! "=D&'! ;+**! %+&! $+9-+.+,1-5! 2e62$5&-! O+&9&.&$5+9,&+5$8&'5&!
LY_GÑYYRY!;(1h!KÉHRHHINB!F(P!&B=1<!c"@!4&+95&!%+&!48&+52e62$5&-!Z&'5&!LYGGÑGaRI!;(1h!
KÉHRHHINR! 832'&-%! c&*5'1! @#)! %+&! %'+552e62$5&-!Z&'5&! 1#.8+&$! LI`]ÑI_RH!;(1h! KÉHRHG`NB!





O+&9&.&$5+9,&+5$8&'5&R! 1*$! O*e6,&! %&'! W'1-$*#4&-4$5#.&! MW! LI]YÑ`RYa!;(1h! KqHRHIaNB! O&+!






















T)-.+%&-4+-5&'?1**R! ;+-A! ;+-+=#=R! ;&%A! ;&%+1-R! ;1<A! ;1<+=#=B! @+&! "-)'%-#-9! %&'!
P+*+,15,&'1=+,&-!&'.)*95&!-162!;15&'+1*9'#KK&-!#-%!+--&'21*D!%+&$&'!J'#KK&-!1*K21D&5+$62B!
@#1#).(0*'0):,<-,)(.!I(0%.i!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! Ia`DRQRFFÑIaRG! I]^! I^I! IY]! IXH!
! BR! I]Y"R4RCÑ`RYa! IYX! IaI! IG`! I]Y!
C;! IR! IIG1RFÑI]R^! IHI! IG]! `H! IIY!
";! IR! YXG6R4RFÑaGR`! YG]! ]HI! GX_! Y^I!
! BR! Y_^@R4RCÑ]]RX! Ya]! ]GH! YG_! Y_G!
c@! IR! I^]DR4RFÑGGRI! Ia^! I`I! IYa! I_H!
! BR! GGGcRQRCÑY_R`! I`Y! GaH! I^I! GG^!
Fc! IR! YX]6R4RFÑYIRG! Y]I! Y__! YHY! Y^X!
! BR! Y]^@R4RCÑYYRI! YGG! Y^G! G^H! YaG!
Sc! IR! IXXDR4RFÑI_RH! IaG! I_H! IYG! I^I!
! BR! I^G"R4RCÑG]R]! IaY! I`H! IY_! I^X!
@#1#).(0*'0):,<-,)(.!W&;<i!
L#;! R8! "Wh85! fXaLC! "('! "#+! "&S!
F7! IR! I]G&Z?ZDZFÑIYRG! IYG! IaY! IIX! I]a!
! BR! IaY4ZDZCÑIIRY! I]]! IXG! IY^! IaG!
C;! IR! IGY&ZFÑIaRa! III! IYa! `Y! IGY!
";! IR! ]H_#ZDZFFÑY]R_! Y_G! ]Y]! YX]! Y`_!
! BR! Y_G5ZDZCÑYYRY! Ya`! ]H^! YGa! Y`a!
c@! IR! GHX$ZDZFFÑY^RH! I^`! GY]! IX]! I`X!
! BR! I`]@ZDZCÑI_RH! I_H! GH_! IX]! I`_!
Fc! IR! YXY+Z=ZFÑI^RG! YaH! Y^^! YYI! YX]!
! BR! YGG3ZDZCÑGaRI! YHY! Y]I! G^]! YYH!
Sc! IR! I^_?Z$Z=ZFÑI`RG! IXY! I`Y! IaX! I^Y!










F--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! +-! T)=D+-15+)-! =+5! %&'! E1'D&! 7+925f! %&'!
O&.&$5+9#-9$,)=K)$+5$! *19&-! 1**&! #-5&'$#625&-! P+*+,15,&'1=+,&-! +=! 9*&+62&-!Z&'5&D&'&+62!
LW1D&**&!I`NB!






2e62$5&-!0#?&'*3$$+9,&+5$8&'5&B!"=D&'!;+**! LI]RIN! *19!1#l&'%&=! +=!9*&+62&-!Z&'5&D&'&+62!
8+&! F-+5+1*!7VE!O*)6,! LIIR^NR!-}6&! LIIRaN!#-%! F(P!C=K'&$$!c"@!L_RXXNB! F-+5+1*!7VE!O*)6,!
LIIR^NR!-}6&!LIIRaN!#-%!F(P!C=K'&$$!c"@!L_RXXN!*19&-!1#l&'%&=!+=!9*&+62&-!Z&'5&D&'&+62!8+&!
c&*5'1!@#)!LXR_YNB!



















=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! @#1#).(0*'0):,<-,)(.!I(0%.i! @#1#).(0*'0):,<-,)(.!W&;<i!
L#;! R8! "W!fXaLC! "W!fXaLC!
F7! IR! IIR_1R4RF!iXRIahGGR^j! IIR^&R?R$ZDRF!iXRH_hGGR]j!
! BR! I^R^OR4RC!i`RGYhY]RHj! IXR^@RDRC!i_R^HhYGRHj!
C;! IR! _R]X1RF!i]R]HhIXRYj! _RXX&R?R$RF!i]RaIhIXRXj!
";! IR! ^RYX1R4RF!iYR_YhI]RIj! I]RI?R$R+RDRF!i^RYGhG^RHj!
! BR! IHR`"ROR4RC!iaRX_hGIRHj! IGR_4RDRC!iXRX`hG]RXj!
c@! IR! _RaX1R4RF!i]R]ahIXR]j! XR_Y&RDRF!iYRaahIYRIj!
! BR! XR]a"R4RC!iYRYahIGR]j! IGR]4RDRC!iXR]_hGYR^j!
Fc! IR! IGR_1R4RF!iXRX`hG]RXj! GYRX+RDRF!iIGRGh]aRYj!
! BR! IIRa"ROR4RC!iXRHIhGGRGj! I]R]4RDRC!i^RaIhG^R^j!
Sc! IR! IHRG1R4RF!iaRG`hI`Raj! IIRa&R?RDRF!iaR`_hGGRHj!






















F--&'21*D! %&'! W'1-$*#4&-4$5#.&! MW! +-! T)=D+-15+)-! =+5! %&'! E1'D&! 7+925f! %&'!








































=+5! T&'A! T&'1=+,R! WPA! W'1-$*#4&-4$5#.&R! ;ZA! ;+55&*8&'5R! `ak! TFA! `ak! T)-.+%&-4+-5&'?1**B! @+&!
"-)'%-#-9! %&'! P+*+,15,&'1=+,&-! &'.)*95&! -162! ;15&'+1*9'#KK&-! #-%! +--&'21*D! %+&$&'! J'#KK&-!
1*K21D&5+$62B!
! ! @#1#).(0*'0):,<-,)(.!I(0%.i! @#1#).(0*'0):,<-,)(.!W&;<i!
L#;! R8! "W!fXaLC! "W!fXaLC!
F7! IR! IXaDRQRFF!iIaahI^Xj! I]_?RDZF!iIY_hIa^j!
! BR! I]^"R4RC!iI]IhIa]j! Ia_4R=ZCC!iIaHhIXaj!
C;! IR! II_1RF!iIH_hIG`j! IYH&RFF!iII_hI]Hj!
";! IR! Y_a%R4RF!iYaHh]GGj! ]GG1R=RFF!i]HIh]]Yj!
! BR! ]HYCR4RC!iY^_h]YHj! Y`^/RDZC!iY^Xh]I`j!
c@! IR! I_]6R4RF!iIX_hI``j! GGH+R=ZFF!iI`_hG]Yj!
! BR! GY^cRQRCC!iGIGhGXYj! GHI5RDZC!iI_`hGIYj!
Fc! IR! Y^_%R4RF!iYa^hY``j! Y^I#R=RF!iYa`hY_Gj!
! BR! YXI@R4RCC!iY]HhY_]j! YYY3RDZC!iYIXhY]`j!
Sc! IR! I^YDR6R4RF!iIXIhI_Xj! I_a$R=RF!iI^YhI`^j!


















2e62$5&! W'1-$*#4&-4B! F(P! C=K'&$$! c"@! L]YR^ÑHR^^HkN! *19! +=! 9*&+62&-!Z&'5&D&'&+62!8+&!

















"=D&'! ;+**! L]]RXÑYRHakh! KqHR`HIN! #-%! c&*5'1! @#)! L]YRXÑHRY_]kh! KqHRGH]NB! @+&!
P+*+,15,&'1=+,!-}6&!4&+95&!2+&'!%+&!9&'+-9$5&-!Z&'5&!L]IRGÑHR`HXkh!KÉHRHI_NB!
F--&'21*D! +-+5+1*! 9&=&$$&-&'! J'#KK&-! %&'! W'1-$*#4&-4$5#.&! MWR! %+&! $K35&'! =+5! %&'! E1'D&!
Z1'=f!%&$!O&.&$5+9#-9$,)=K)$+5$!?&'$&2&-!8#'%&-R!4&+95&!F(P!&B=1<!c"@!L]`RHÑHRY]`kN!
9&=&+-$1=!=+5! F-+5+1*! 7VE!O*)6,! L]^R_ÑHR`X^kh! KqHRYHXN! %+&! 2e62$5&-!W'1-$*#4&-48&'5&B!
"=D&'! ;+**! *19! L]]R]ÑIR_`kN! +=! Z&'5&D&'&+62! 8+&! c&*5'1! @#)! L]YRaÑHRXHIkh! KqHRa]HNR!
832'&-%!-}6&!%+&!-+&%'+9$5&-!Z&'5&!4&+95&!L]IR]ÑIRGHkh!KÉHRHH]NB!
F--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! %&'! J'#KK&-R! %+&! =+5! %&'! E1'D&! 7+925f! %&$!
O&.&$5+9#-9$,)=K)$+5$!?&'$&2&-!8)'%&-!81'&-R!4&+95&!F-+5+1*!7VE!O*)6,!LY_R`ÑHRX^akN!%+&!
2e62$5&-!W'1-$*#4&-48&'5&!LKÉHRHI]NB!"=D&'!;+**!LY^RIÑIRYakN!*19!+=!9*&+62&-!Z&'5&D&'&+62!
8+&! c&*5'1! @#)! LYXRaÑHR_XYkh! KqHR_^]N! #-%! F(P! C=K'&$$! c"@! LYXRHÑHR`]`kh! KqHRYI^NB!
"#l&'%&=!*19!c&*5'1!@#)!LYXRaÑHR_XYkN! +=!9*&+62&-!Z&'5&D&'&+62!8+&!F(P!C=K'&$$!c"@!
LYXRHÑHR`]`kh! KqHR`Y_NR! F(P! &B=1<!c"@! LYaRYÑIRI_kh! KqHRGY`N! #-%! -}6&! LYaRHÑHR^G_kh!
KqHRHXGNB!
F--&'21*D! %&'! W'1-$*#4&-4$5#.&! 7W! %&'! J'#KK&-R! %+&! =+5! %&'! E1'D&! Z1'=f! %&$!
O&.&$5+9#-9$,)=K)$+5$!?&'$&2&-!8)'%&-!81'&-R!4&+95&!"=D&'!;+**!L]GR_ÑGRYYkN!%+&!2e62$5&-!
W'1-$*#4&-48&'5&!LKÉHRHH]NB!F(P!C=K'&$$!c"@!L]HRYÑHRX_akN!*19!+=!9*&+62&-!Z&'5&D&'&+62!
8+&! F-+5+1*! 7VE! O*)6,! LY_R`ÑHR^]^kh! KqHRGXYN! #-%! c&*5'1! @#)! LY_R^ÑHRa_Xkh! KqHRIYINB!
"#l&'%&=!*19&-!F(P!&B=1<!c"@!LYaR`ÑIRG^kN!#-%!-}6&!LYaR_ÑHR_Y`kh!KÇHR```N!+=!9*&+62&-!
Z&'5&D&'&+62B!
F--&'21*D! %&'! W'1-$*#4&-4$5#.&! MW! %&'! J'#KK&-R! %+&! =+5! %&'! E1'D&! 7+925f! %&$!
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J,$07)#,J,(;! ,K#$:#,):! B&! -#,$,+!A7,+1! ,#(,!M,#:,),!T(:,)$&07&(F;! #+!S17+,(! -,),)! B&+!
,#(,(! G,)$07#,-,(,! D,),#07,! $#/#%1:%,)1+#$07,)! S,$:1&)1:#'(,(! 1(1/8$#,):! M&)-,(! &(-! B&+!
1(-,),(!,#(,!$,/,%:#G,!T(:,)$&07&(F!G'(!O)QC%E)9,)(!J,$:,7,(-!1&$!,#(,+!%'(G,(:#'(,//,(!
D,C,$:#F&(F$%'+9'$#:! ,)C'/F:,*! f,-'07! J,#(71/:,:,! -#,! T(:,)$&07&(F! #+! Y,F,($1:B! B&)!
G')/#,F,(-,(! T(:,)$&07&(F! ,#(,(! M,#:,),(! .$9,%:;! (I+/#07! -#,! .(1/8$,! G,)$07#,-,(,)!
D,),#07,!-,)!S,$:1&)1:#'(,(! _dac*!"&)07!-#,!H#(J,B#,7&(F!-,)! #((,)71/J! ,#(,)!S,$:1&)1:#'(!
-#CC,)#,),(-,(!@07#07:$:I)%,(!$'M'7/!-,)!V,)1+#%!1/$!1&07!-,$!D,C,$:#F&(F$%'+9'$#:$;!%E((,(!
+EF/#07,)M,#$,! &(:,)$07#,-/#07,! H+9C#(-/#07%,#:,(! -#,$,)! D,),#07,! 1&C! ,#(,! D,,#(C/&$$&(F!
-&)07! L1%:'),(! M#,! -1$! D,C,$:#F&(F$%'+9'$#:! ,)+#::,/:! M,)-,(*! "#,$! %E((:,! ),/,G1(:,!
H)%,((:(#$$,!CQ)!-#,!.(M,(-&(F!#+!%/#(#$07,(!.//:1F!/#,C,)(*!H#(,!@:I)%,!-,)!J,$07)#,J,(,(!
T(:,)$&07&(F! /#,F:! -,+(107! #(! -,)! e,)M,(-&(F! ,#(,)! Y,'+,:)#,;! M#,! $#,! #+! %/#(#$07,(!
Y,J)1&07!e,)M,(-&(F!C#(-,:*!
.(%(Q9C,(-! 1(! -#,! H)F,J(#$$,! -,)! G')/#,F,(-,(! .)J,#:! &(-! -#,! H)F,J(#$$,! -,)! F,(1((:,(!
T(:,)$&07&(F,(! %E((:,! -#,! .(1/8$,! G,)$07#,-,(,)! D,),#07,! ,#(,)! S,$:1&)1:#'(! $'M#,! -#,!
T(:,)$&07&(F!,#(,$!$,/,%:#G,(!H#(C/&$$,$!G'(!./:,)&(F;!D,C,$:#F&(F$%'+9'$#:;!@07#07:$:I)%,!
&(-! X#(:,)F)&(-C1)J,! Y,F,($:1(-! M,#:,),)! L')$07&(F! B&! -#,$,+! A7,+1! $,#(! _dac*! H#(,!
'9:#+1/,!.J$:#++&(F!-,)!F,(1((:,(!L1%:'),(!1&C,#(1(-,)!%1((!B&!I$:7,:#$07!1($9),07,(-,(!
H)F,J(#$$,(!CQ7),(*!




@:1&J?! '-,)! @07+&:B91):#%,/! #+! N((,()1&+! -,$! @9,%:)'97':'+,:,)$! %E((,(! -&)07!





",$71/J! $'//:,! (,J,(! ,#(,)! 1%%&)1:,(!O'$#:#'(#,)&(F!-,)!O)QC%E)9,)!J,#!e,)M,(-&(F!-#,$,$!









-,(! ,#(B,/(,(! X,)$:,//,)(! .JM,#07&(F,(! #(! -,(! A)1($/&B,(B?! &(-! L1)JM,):,(! #-,(:#$07!
J,B,#07(,:,)!21:,)#1/#,(!_dac*!H#(,!@:1(-1)-#$#,)&(F!-,)!L1)JJ,B,#07(&(F,(!B*!D*!J1$#,),(-!
1&C!-,+!=NHR.D?@8$:,+!MI),!7#,)!MQ($07,($M,):*!D1$#,),(-!1&C!Rs1sJs?L1)JM,):,(!M&)-,!
-#,! 1%:&,//,),! =NH! g444! L')+,/! B&)! H)+#::/&(F! G'(! L1)J&(:,)$07#,-,(! ,(:M#0%,/:*! "&)07!
2'-#C#%1:#'(!-,)!&)$9)Q(F/#07,(!Rs1sJs?L')+,/!#$:!,$!-1+#:!+EF/#07;!L1)J&(:,)$07#,-,!('07!
9)IB#$,)! B&! ,)+#::,/(! _[[c*!"#,! $:1(-1)-#$#,):,!.(M,(-&(F! $'/07,)!(')+#,):,)!L1)J$07,+1:1!















@:#079)'J,(!M,(#F,)!F&:! 1&$F,F/#07,(!M,)-,(!1/$! #(!F)EZ,),(!@:#079)'J,(;!M1$! /,:B:/#07!B&!
,#(,)!e,)CI/$07&(F!G'(!2,$$M,):,(!CQ7),(!%1((*!
H#(,!M,#:,),!R#+#:#,)&(F!-,)!G')/#,F,(-,(!T(:,)$&07&(F!J,$:,7:!-1)#(;!-1$$!-,)!H#(C/&$$!-,)!
78-)':7,)+1/,(!./:,)&(F! &(-! -,)! H#(C/&$$! -,$!D,C,$:#F&(F$%'+9'$#:$! 1&C! -#,! G,)M,(-,:,(!
@#/#%1:%,)1+#%,(!F,:),((:!G'(,#(1(-,)!,)7'J,(!M&)-,;!M,#/!,#(,!78-)':7,)+1/,!./:,)&(F!-,$!
D,C,$:#F&(F$%'+9'$#:$! #(!,#(,+!.&:'%/1G,(!(#07:!+EF/#07!M1)*!"#,$! $:,//:! ,#(,(!%)#:#$07,(!
O&(%:!-,)!G')/#,F,(-,(!.)J,#:!-1);!-1!-#,$!(#07:!-,)!%/#(#$07,(!S,1/#:I:!,(:$9)#07:*!X#($#07:/#07!
-,)!L1)J$:1J#/#:I:! G'(!e1)#'/#(%!H$:7,:#0!M#)-! BM1)! 1(F,F,J,(;!-1$$!-#,$,! B&+!,#(,(!-&)07!
G,)I(-,):,! N(#:#1:'),(! \O7':'#(#:#1:')! NG'0,)#(^! &(:,)! e,)B#07:! 1&C! -#,! 71&9:$I07/#07! CQ)!
e,)CI)J&(F,(! G,)1(:M'):/#07,(! .+#(,! F,MI7)/,#$:,:! M#)-! _34]c*! U&+! 1(-,),(! B,#F:,(!
e,)CI)J&(F$:,$:$! -&)07F,CQ7):! (107! -,)! O)QC(')+! "N6! H6! N@q! `4`a! _b[c! $'M#,! ,#(,!
107:ME07#F,! R1F,)&(F! #(! <1$$,)! %,#(,! $#F(#C#%1(:,(! L1)JI(-,)&(F,(! -,$!





QJ,)! e,)F/,#07,! BM#$07,(! G,)$07#,-,(,(! D,C,$:#F&(F$%'+9'$#:,(! F,:)'CC,(! M,)-,(*!
N($J,$'(-,),! %1((! %,#(! e,)F/,#07! BM#$07,(! #-,(:#$07! 1(F,F,J,(,(! L1)J,(! -,)!
D,C,$:#F&(F$%'+9'$#:,!G,)$07#,-,(,)!X,)$:,//,)!-&)07F,CQ7):!M,)-,(*!.(!-#,$,)!@:,//,!+&$$!






U&/,:B:! +&$$! 1/$! ,#(,! 1//F,+,#(,! R#+#:#,)&(F! G'(! #(?G#:)'! -&)07F,CQ7):,(! T(:,)$&07&(F,(!
,)MI7(:!M,)-,(;!-1$$!#7),!H)F,J(#$$,!(#07:!,K1%:!1&C!-#,!%/#(#$07,!@#:&1:#'(!QJ,):)1FJ1)!$#(-*!
@07,#J,(CE)+#F,! O)QC%E)9,)! $9#,F,/(! (#07:! -#,! Y,'+,:)#,! M#-,);! -#,! #+! %/#(#$07,(! .//:1F!











S,$:1&)1:#'(,(;! -#,! -,+! .&$$,7,(! (1:Q)/#07,)! UI7(,! (17,%'++,(*! @#/#%1:%,)1+#$07,!
S,$:1&)1:#'(,(! $:,//,(! 7#,)! #(! G#,/,(! LI//,(! -1$!2#::,/! -,)!<17/! -1);! M,((! ,$! -1)&+! F,7:;!
$'M'7/!'9:#$07!1/$!1&07!C&(%:#'(,//!B&C)#,-,($:,//,(-,!H)F,J(#$$,!B&!,)B#,/,(!k!#($J,$'(-,),!
#+! I$:7,:#$07! 1($9)&07$G'//,(! L)'(:B17(J,),#07*! ",$71/J! $:,//:,(! =.">=.2?
@#/#%1:%,)1+#%,(! &(-! #7),! H#F,($071C:,(! -,(! B,(:)1/,(! Y,F,($:1(-! -,)! G')/#,F,(-,(!
"#$$,):1:#'(!-1)*!
@:&-#,(-,$#F(! 3! J,$07IC:#F:,! $#07! +#:! -,(! +,071(#$07,(! &(-! '9:#$07,(! H#F,($071C:,(! G'(!
=.">=.2?@#/#%1:%,)1+#%,(! G')! &(-! (107! 78-)':7,)+1/,)! ./:,)&(F*! U&+! ,#(,(! %'((:,(!
G,)F/,#07J1),!+,071(#$07,!H#F,($071C:,(! #((,)71/J! -,)! F,J#/-,:,(!21:,)#1/F)&99,(!R,&B#:?!
&(-!R#:7#&+$#/#%1:%,)1+#%!J,'J107:,:!M,)-,(*!U&+!1(-,),(!J,,#(C/&$$:,!-#,!78-)':7,)+1/,!
./:,)&(F! -#,! +,071(#$07,(! H#F,($071C:,(! #(! &(:,)$07#,-/#07,+! 21Z,*! <I7),(-! $#07!
7#($#07:/#07!-,)!21):,($7I):,!&(-!-,$!,/1$:#$07,(!H#(-)#(F+'-&/$!:,#/M,#$,!,#(,!e,))#(F,)&(F!
-,)! <,):,! B,#F:,;! %'((:,(! J,#! -,)! J#1K#1/,(! D#,F,C,$:#F%,#:! &(-! -,)! 071)1%:,)#$:#$07,(!
L,$:#F%,#:!7E7,),!<,):,!(107!78-)':7,)+1/,)!./:,)&(F!J,'J107:,:!M,)-,(*!"#,!H)7,J&(F!-,$!
#(#:#1/,(! L1)JM,):$! B,#F:,! -#,! $07M#,)#F,! e,)F/,#07J1)%,#:! G'(! @#/#%1:%,)1+#%,(!
&(:,)$07#,-/#07,)! X,)$:,//,)! 1&C*! <,#:,)7#(! %'((:,! ,#(,! 9'$#:#G,! V')),/1:#'(! BM#$07,(! -,)!
A)1($/&B,(B!&(-!-,+!R?<,):!J,'J107:,:!M,)-,(*!.&07!7#($#07:/#07!-,)!A)1($/&B,(B;!-,$!R?
<,):$;! -,)! A)1($/&B,(B?! &(-! L1)JI(-,)&(F! B,#F:,(! $#07!+#:&(:,)! $#F(#C#%1(:,! T(:,)$07#,-,!
BM#$07,(!-,(!&(:,)$&07:,(!@#/#%1:%,)1+#%,(*!
N+! S17+,(! -,$! @:&-#,(-,$#F(! g! M&)-,(! +,071(#$07,! H#F,($071C:,(! G'(! =.">=.2?
@#/#%1:%,)1+#%,(!&(:,)$&07:;!M'J,#!T(:,)$07#,-,!BM#$07,(!#(#:#1/!F,+,$$,(,(!&(-!F,1/:,):,(!
$'M#,! BM#$07,(! #(#:#1/! F,+,$$,(,(! &(-! +#:! D,C,$:#F&(F$%'+9'$#:! G,)$,7,(,(! O)QC%E)9,)(!
&(:,)$&07:! M&)-,(*! X#($#07:/#07! -,)! J#1K#1/,(! D#,F,C,$:#F%,#:! &(-! -,)! 071)1%:,)#$:#$07,(!
L,$:#F%,#:! %'((:,(! 7E7,),! <,):,! (107! 78-)':7,)+1/,)! ./:,)&(F! J,'J107:,:! M,)-,(*! D,#+!
e,)F/,#07! #(#:#1/! F,+,$$,(,)! O)QC%E)9,)! +#:! O)QC%E)9,)(;! -#,! +#:! D,C,$:#F&(F$%'+9'$#:!
G,)$,7,(! M')-,(! M1),(;! %'((:,(! CQ)! .+J,)! 2#//! 7E7,),! L,$:#F%,#:$M,):,! +#:!
D,C,$:#F&(F$%'+9'$#:!,)+#::,/:!M,)-,(;!M'J,#!CQ)!-#,!G,)J/,#J,(-,(!@#/#%1:%,)1+#%,(!7E7,),!
<,):,!J,#!#(#:#1/,)!O)QC&(F!J,'J107:,:!M&)-,(*!",)!<,#J&//!2'-&/!M1)!(107!78-)':7,)+1/,)!







N(! @:&-#,(-,$#F(! ]! M&)-,! -,)! @07M,)9&(%:! 1&C! -#,! D,,#(C/&$$&(F! -,)! +,071(#$07,(! &(-!
'9:#$07,(! H#F,($071C:,(! G'(! =.">=.2?@#/#%1:%,)1+#%,(! -&)07! ,#(! %'(G,(:#'(,//,$!
D,C,$:#F&(F$%'+9'$#:! F,/,F:*!"#,! H)F,J(#$$,! -,)!+,071(#$07,(! O1)1+,:,)! %'((:,(!M#,! #+!
@:&-#,(-,$#F(! 3! 1&C! -#,! U&$1++,($,:B&(F! -,)! @#/#%1:%,)1+#%,(! B&)Q0%F,CQ7):! M,)-,(*! N(!
D,B&F!1&C!-#,!'9:#$07,(!H#F,($071C:,(!%'((:,!7#,)!,J,(C1//$!,#(,!9'$#:#G,!V')),/1:#'(!BM#$07,(!
-,)!A)1($/&B,(B!&(-!-,+!R?<,):!J,'J107:,:!M,)-,(*!.&Z,)-,+! CQ7):,!-1$!.&CJ)#(F,(!-,$!
D,C,$:#F&(F$%'+9'$#:$! B&! $#F(#C#%1(:! G,))#(F,):,(! A)1($/&B,(B?! &(-! R?<,):,(*! "#,! L1)J,!
<1)+o!-,$!D,C,$:#F&(F$%'+9'$#:$!CQ7):,!B&!7E7,),(!A)1($/&B,(B?!&(-!R?<,):,(!1/$!-#,!L1)J,!
R#F7:o*!<,#:,)7#(! CQ7):,! -#,! L1)J,! R#F7:o! B&! ,#(,)! F)EZ,),(! A)1($/&B,(BI(-,)&(F! &(-! -#,!
L1)J,!<1)+o!B&!,#(,)!F)EZ,),(!L1)JI(-,)&(F*!
U&$1++,(C1$$,(-! /I$$:! $#07! $'+#:! C,$:71/:,(;! -1$$! -#,! +,071(#$07,(! &(-! '9:#$07,(!
H#F,($071C:,(!G'(!=.">=.2?@#/#%1:%,)1+#%,(!-&)07!-#,!78-)':7,)+1/,!./:,)&(F!J,,#(C/&$$:!
M,)-,(! %E((,(*! .&Z,)-,+! -#CC,)#,),(! -#,! F,(1((:,(! H#F,($071C:,(! BM#$07,(! 21:,)#1/#,(!
F/,#07,)! U&$1++,($,:B&(F! W,! (107!X,)$:,//,)*! .&07! -1$!.&CJ)#(F,(! ,#(,$! %'(G,(:#'(,//,(!
D,C,$:#F&(F$%'+9'$#:$!B,#F:!,#(,(!H#(C/&$$!1&C!+,071(#$07,!&(-!'9:#$07,!H#F,($071C:,(!&(-!
),07:C,):#F:! $'! $,#(,(! H#($1:BJ,),#07! J,#! -,)! 1-7I$#G,(! D,C,$:#F&(F! $#/#%1:%,)1+#$07,)!
S,$:1&)1:#'(,(*! .&Z,)-,+! B,#F:! -#,! D,,#(C/&$$&(F! -,)! '9:#$07,(! H#F,($071C:,(! -&)07! -1$!
D,C,$:#F&(F$%'+9'$#:! 2EF/#07%,#:,(! 1&C;! -#,! i$:7,:#%! $#/#%1:%,)1+#$07,)! S,$:1&)1:#'(,(!
-&)07! %')),%:,(! H#($1:B! B&! '9:#+#,),(! &(-! -1+#:! B&! ,#(,+! G,)J,$$,):,(! Y,$1+:,)F,J(#$!
J,#B&:)1F,(*!
"#,! @:&-#,(/1F,! B&! -,(! &(:,)$&07:,(! L)1F,$:,//&(F,(! #$:! ('07! (#07:! 1&$),#07,(-;! M,$71/J!
M,#:,),!T(:,)$&07&(F,(!(':M,(-#F!$#(-;!&+!-#,!J,'J107:,:,(!H)F,J(#$$,!&(-!A,(-,(B,(!B&!
J,$:I:#F,(*! e,)M,(-,:,! @:&-#,(-,$#F($! $'//:,(! -#,! G,)$07#,-,(,(! H#(C/&$$C1%:'),(! M#,!
./:,)&(F;! D,C,$:#F&(F$%'+9'$#:;! X#(:,)F)&(-C1)J,! &(-! @07#07:$:I)%,! +#:,#(J,B#,7,(*!
.//,)-#(F$!$'//:,!(,J,(!,G,(:&,//,(!N(:,)1%:#'(,(!1&07!,#(,!$,/,%:#G,!D,&):,#/&(F!-,)!,#(B,/(,(!









"#,! G')/#,F,(-,! "#$$,):1:#'(! J,$07IC:#F:,! $#07! +#:! -,(! +,071(#$07,(! &(-! '9:#$07,(!









\6t334v! (t34^! M&)-,! (107! #(#:#1/,)! A)1($/&B,(B?! &(-! L1)J+,$$&(F! -,)! 78-)':7,)+1/,(!
./:,)&(F!\344!7^!B&F,CQ7):*!.($07/#,Z,(-!M&)-,(!,)(,&:!-#,!A)1($/&B,(B!&(-!-#,!L1)J,!$'M#,!
-#,! 21):,($7I):,;! -,)! ,/1$:#$07,! H#(-)#(F+'-&/;! -#,! J#1K#1/,! D#,F,C,$:#F%,#:;! -,)! <,#J&//!
2'-&/!&(-!-#,!071)1%:,)#$:#$07,!L,$:#F%,#:!,)7'J,(*!
LQ)!-1$!@:&-#,(-,$#F(!g!\6t``4^!M&)-,(!-#,!J#1K#1/,!D#,F,C,$:#F%,#:;!-,)!<,#J&//!2'-&/!&(-!
-#,! 071)1%:,)#$:#$07,!L,$:#F%,#:! ,)7'J,(*!H#(,!Y)&99,! \6t334v!(t34^!-,)!O)QC%E)9,)!M&)-,!
#(#:#1/!F,9)QC:;!MI7),(-!,#(,!M,#:,),!Y)&99,!\6t334v!(t34^!(107!78-)':7,)+1/,)!./:,)&(F!&(-!
,#(,! M,#:,),! Y)&99,! \6tgg4v! (t34^! (107! -,+! .&CJ)#(F,(! ,#(,$! %'(G,(:#'(,//,(!
D,C,$:#F&(F$%'+9'$#:$!\e1)#'/#(%!H$:7,:#0!"=!#(!-,(!L1)J,(!R#F7:o!&(-!<1)+o^!&(:,)$&07:!
M&)-,*!
N+! S17+,(! -,$! @:&-#,(-,$#F(! ]! \6tgg4v! (t34^! M&)-,(! -#,! O)QC%E)9,)! (107! #(#:#1/,)!
A)1($/&B,(B?!&(-!L1)J+,$$&(F!+#:!-,+!D,C,$:#F&(F$%'+9'$#:!\e1)#'/#(%!H$:7,:#0!"=!#(!-,(!
L1)J,(!R#F7:o!&(-!<1)+o^!G,)$,7,(!&(-!1($07/#,Z,(-!,)(,&:!7#($#07:/#07!A)1($/&B,(B!&(-!
L1)J,! $'M#,! 7#($#07:/#07! J#1K#1/,)! D#,F,C,$:#F%,#:;! <,#J&//! 2'-&/! &(-! 071)1%:,)#$:#$07,)!
L,$:#F%,#:!&(:,)$&07:*!
"#,! $:1:#$:#$07,! .(1/8$,! ,)C'/F:,! +#:7#/C,! ,#(,$! V'/+'F')'G?@+#)('G?A,$:$*! LQ)! -#,!
91)1+,:)#$07,!.&$M,):&(F!M&)-,(! ,#(!A?A,$:! '-,)! ,#(,!&(#C1%:')#,//,!e1)#1(B1(1/8$,!&(:,)!
e,)M,(-&(F! ,#(,$! O'$:?7'0?A,$:$! (107! @07,CCw! -&)07F,CQ7):*! LQ)! -#,! (#07:?91)1+,:)#$07,!
.&$M,):&(F!M&)-,(!-,)!V)&$%1/?<1//#$?!&(-!-,)!21((?<7#:(,8?T?A,$:!&(:,)!e,)M,(-&(F!





071)1%:,)#$:#$07,(! L,$:#F%,#:! ,)C'/F:,! &(:,)! e,)M,(-&(F! -,)! 21K#+1/M17)$07,#(/#07%,#:$?
@07I:B&(F$+,:7'-,! \21K#+&+?R#%,/#7''-?2,:7'-,^*! .//,! A,$:$! M&)-,(! J,#! ,#(,+!
@#F(#C#%1(B(#G,1&!"t4;4[!-&)07F,CQ7):*!
N((,)71/J!-,$!@:&-#,(-,$#F(!3!%'((:,!,#(!H#(C/&$$!-,)!<17/!-,)!=.">=.2?@#/#%1:%,)1+#%;!
-,)! A)1($/&B,(B$:&C,! -,)! D/E0%,! &(-! -,$! ./:,)&(F$/,G,/$! 1&C! 21):,($7I):,;! ,/1$:#$07,(!
H#(-)#(F+'-&/;! J#1K#1/,! D#,F,C,$:#F%,#:;! <,#J&//! 2'-&/;! 071)1%:,)#$:#$07,! L,$:#F%,#:;!
A)1($/&B,(B;!A)1($/&B,(BI(-,)&(F;!L1)J,!&(-!L1)JI(-,)&(F!J,'J107:,:!M,)-,(*!N+!S17+,(!
-,$! @:&-#,(-,$#F(! g! %'((:,(! T(:,)$07#,-,! BM#$07,(! #(#:#1/! F,+,$$,(,(! &(-! (107!
78-)':7,)+1/,)! ./:,)&(F! F,+,$$,(,(! O)QC%E)9,)(! J,'J107:,:! M,)-,(*! .&Z,)-,+! %'((:,(!













A,(-,(B,(! B&! J,$:I:#F,(*! f,-'07! %1((! ,#(! .&$J/#0%! -1)1&C! F,F,J,(! M,)-,(;! -1$$! ,#(,!












')1/,(! H)%)1(%&(F$9)IG1/,(B,(;! S#$#%'F)&99,(! &(-! B&+! B17(I)B:/#07,(!
e,)$')F&(F$F)1-!#(!",&:$07/1(-!g44[*!g445j!",&:$07,)!U17(I)B:,!e,)/1F!"ie*!
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